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ABSTRACT 
Construction Industry Development Board Malaysia (CIDB) is responsible for promoting 
Industrialised Building System (lBS) in Malaysia. IBS which involves industrialised 
production of building elements or components as well as erection and assembly of these 
elements into desired building structure through mechanically using as little in-situ 
construction as possible, is as an alternative to the conventional system. Conventional 
forrnwork system is somewhat unsustainable as it always associates with low quality and 
productivity, high risk on workers safety, and excessive reliance on labours. On the other 
hand, IBS forrnwork system known as its systematic construction procedure, high quality 
of work, less workers and time needed to complete one cycle of formwork process, which 
is more sustainable. This study focuses on comparing sustain ability ofIBS formwork 
system to conventional formwork system. A survey has been conducted by distributing 
questionnaires and carrying out site survey on the selected construction sites which deal 
with formwork for both systems. Most of the respondents indicate that IBS formwork is 
more sustainable compared to conventional formwork due to the increasing number of 
repetitive used by 76.5%, reducing construction waste by 70%, increasing quality of 
work, reducing number of manpower by 70.1 % and reducing the environmental effects 
on site. Based on the data analysed, IBS formwork construction is practising more 
sustainability aspects of construction compared to conventional formwork. 
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CHAPTER I 
INTRODUCTION 
1.1 Background 
In Malaysia, Industrialised Building System (IBS) has been promoted by Construction 
Industry Development Board Malaysia (CIDB) as an alternative to the conventional 
system. According to CIDB, IBS is a building systems in which structural components 
are manufactured in a factory, on or off site, transported and assembled into a complete 
structure with minimal additional site works (Trikha et.al., 2004). The growing demand 
for affordable housing, increasing construction costs, lower productivity rate, and 
heightened concern for energy-efficiency has prompted the Malaysian construction 
players to realize the great benefits of industrialised building system. 
IBS is not new in Malaysia construction scenario but it is not fully implemented. 
For example, the Federal government built some pilot projects using IBS such as the 
3,009 units of flats in Jalan Pekeliling, Kuala Lumpur in 1966 and 3,741 units offlats in 
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Jalan Padang Tembak:, Pulau Pinang in 1967 (Badir et aI., 1998).The state of the local 
construction industry, with its low quality and productivity, safety and excessive reliance 
on unskilled foreign workers, is unsustainable and not in line with the future development 
of Malaysia In order to remain competitive especially in the era of globalisation, the 
Malaysian government has formulated a roadmap called IBS roadmap 2003-2010 to 
promote the usage ofIBS in the local construction industry governed by CIDB (Rahman, 
A.B.A., 2006). 
Malaysia is presently promoting IBS as an answer to housing shortage problem by 
appointing CIDB as the key player in implementing the IBS. The government is taking 
the leading role to persuade the construction industry to engage more systematic 
approach and methodology in construction. The main advantages of using IBS, according 
to a report published by the Malaysian Ministry for Local Government and Housing 
Ministry in1997, include speed of construction, quality, and economic advantage, all of 
which are required to meet such a large demand for housing (Badir et aI., 1998). 
Construction industry has been accused of causing environmental problems 
ranging from excessive consumption of global resources both in terms of construction 
and building operation to the pollution of the surrounding environment. It can be more 
environmental friendly through reduction in resources, efficient energy consumption, 
reduce wastages and control pollutions. For example, by reducing the use offormwork 
especially timber, can preserve the natural resources and reduce the deforestation 
activities which is one of the causes of global warming. IBS construction may directly or 
indirectly promote sustainability construction. Moreover, IBS reduces air pollution as 
dust and suspended particles are greatly minimized at construction site. Besides that, 
noise pollution will be reduced as noise coming from erection and dismantling ofthe 
formworks is minimized. In fact, IBS can reduce the time dealing with temporary works 
in construction as it reduces the number offormworks used (Junid, S.M.S, 1999). 
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1.2 Objective of the Study 
The primary aim of this study is to identify the degree of sustain ability between 
conventional formwork and IBS formwork system construction. In order to meet the aim, 
the following objectives are stated: 
1.2.1 to identify the current on going conventional and IBS formwork construction 
projects. 
1.2.2 to determine quantitatively whether or not IBS formwork system applies more 
sustainability aspects in construction compared to conventional formwork system. 
1.3 Scope of Study 
This study focuses on the following: 
1.3.1 selected construction site which use conventional formwork system and IB S 
formwork system in Malaysia especially for high rise residential building. 
1.3.2 people who involved directly and indirectly in selected IBS formwork and 
conventional formwork construction in Malaysia such as contractor, developer, 
engineer and quantity surveyor. 
1.3.3 how IBS formwork system can promote sustainable construction compared to 
conventional formwork. 
1.4 Expected Outcome 
From this study, the following findings may be expected: 
1.4.1 current conventional and ms construction projects will be identified. 
1.4.2 the study will verify whether ms formwork system in construction is more 
sustainable than conventional formwork system in construction. 
1.4.3 ms may be assumed as promoting sustainabi1ity construction compared to 
conventional system in terms of environmental effects, social and economical in 
Malaysian construction sector. 
1.5 Research Hypothesis 
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Construction processes and activities produced and created lots of construction wastes 
and adversely effect the environment. According to Environment Resources Limited, 
(1980), conventional formwork is associated with 3-D syndrome which are Dirty, 
Difficult and Dangerous. This system is specify as 'Dirty' because it consumes a lot of 
construction materials which produced wastage such as wood, cement and other 
materials. It is 'Difficult' because it requires a number of processes and involved a lot of 
machineries while constructing it and while it is 'Dangerous' because the system is 
labour intensive and workers are exposed to high risk tasks at the site such as erecting the 
formwork in the high-rise building and while involved in concrete casting. Moreover, this 
formwork system consumed a lot of time such as time needed to produce the formwork, 
erecting and dismantling it. 
On the other hand, a new and alternative system called IBS formwork system 
contributes less 3-D syndrome in construction site. The system can reduced construction 
time and cost because of the less number oflabour required while dealing with it. It also 
indirectly lower the environmental impacts by reducing the construction wastes and 
exposure to pollutions by reducing the time needed at construction site. 
Therefore, this research intends to establish that the IBS formwork used in 
construction site is more towards practicing sustainable construction compared to 
conventional formwork. 
1.6 Structure of the Thesis 
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The structure of this thesis is divided into 5 chapters. In chapter one, a brief introduction 
to the overall thesis and its contents are presented in this 9tiapter. 
Chapter two reviews the background studies or related literature that directly 
influences and guides our general understanding of the area of concern. This chapter 
consists of defInitions and descriptions of IBS construction system, conventional 
construction system and sustainable constructions. By reviewing all the information, it 
helps to develop thorough understanding on sustainability concepts and potential of its 
application in Malaysian construction industry. 
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Chapter three outlines the methodology used for this study, which involved two . 
methods; site survey and observation and questionnaire. For site survey and observation, 
several construction sites was selected especially involved with IBS formwork system 
and some for conventional formwork system. For second method, questionnaires were 
distributed to selected individuals who had experience dealing with both formwork 
systems. All data received from the questionnaires was analysed statistically. 
Chapter four consists of the analysis and discussions from data received from the 
two methods conducted. The data from questionnaires is analysed by using Average 
Index and Mean. General conclusion given at the end of the chapter is based on data 
received. 
The overall study is presented in the last chapter of the thesis, which outline the 
conclusion of the study and some suggestions on the sustainability aspects for 
construction practises. Recommendations for future research on sustainable construction 
in Malaysia construction industry conclude the thesis. 
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CHAPTER II 
LITERATURE REVIEW 
2.1 Introduction 
This chapter generally mentioned about previous and current researches related to the 
study. This study will be based on comprehensive literature reviews from various sources 
such as textbooks,journals, conference papers, proceeding papers, reports and websites. 
They have also guided the study to develop thorough understanding on sustain ability 
concepts and potentials of its application in construction. This chapter consists of 
definitions and descriptions ofIBS construction system, conventional construction 
system by focussing on formwork system and sustainable constructions. 
United Nations Bruntland commission in 1990 defined sustainability as "meeting 
the needs of the present generation without compromising the ability of future 
generations to meet their own needs". For many reasons, it is difficult to meet its current 
needs in ways that are truly sustainable. By understanding this, it is the goal of the 
sustainability to reduce the use of resources and work toward the ultimate goal of 
